Broad sense heritability was found to be ranged from 91.1% for cane yield and millable cane diameter to 59.4 % for number of millable cane. The results revealed that the broad sense heritability shown to be high. The genetic variance ranged from 0.2 for millable cane diameter to 82.91 for millable cane highest. The genotypic coefficient of variation (GCV %) for the studied characteristics ranged from 3.84 calculated for millable cane highest to 28.67 for sugar yield. The phenotypic coefficient of variations (PCV %) ranged from 4.72 % for millable cane highest to 31.8 for sugar yield. Therefore, the improvement of breeding program for high number of millable canes, cane yield and sugar yield will be more effective than that for increasing cane yield. The present study suggests that sugar cane genotype improvement will have genetic advance in number of millable canes, cane yield and sugar yield than that cane yield.
INTRODUCTION
Sugarcane breeding program places considerable emphasis on producing new high yielding genotypes, resistant to diseases, insects and characterized with high rationing ability. Recently, Sugar Crops Research Institute has reached many promising sugarcane genotypes characterized with not only high cane yield but also good quality traits throughout several stages of selection.
Sugarcane genotype is the corner stone to minimize the gap between production and consumption of sugar. Differences among genotypes in yield, its components and quality characteristics were reported by (Ahmed, 2003; El-Shafai and Ismail 2006; Ismail and El-Sogheir 2008) . Sugar cane yield is a polygenic character that highly affected by environmental conditions. Therefore, it is essential to know that the improvement of any character depends on the interaction between genes controlling this character and proper environmental conditions. Comstock and Moll (1963) classified the environment in two categories, macro and micro environmental variations. Macro environmental variation is caused by the fluctuation in variables that have large and easily recognized variation (i.e. years, locations, planting dates and plant density); whereas micro environmental variation arises from plant to plant and genotype to genotype variations within macro environments. Allam et al (1974) reported that a highly significant difference among clones was noted for the three variables measured, M.T. /ha, S/M.T., and S/ha, within all three cane types (plant, first-stubble and second. stubble). These authors reported that heritability was (0.78, 0.83, and 0.75) for plant cane, (0.87, 0.86, and 0.82) for first stubble, and (0.90, 0.89, 0.87) for second stubble. The heritability estimates increased from plant to first stubble to second -stubble cane for all traits. Hogarth (1981) estimated that the broad sense heritability based on a plot mean was (75%) for Brix, (87%) for stalk diameter and (63%) for stalk length, also he obtained high genetic variability for total soluble solids and cane yield. Kang et al (1983) estimated high broad sense heritability in two bi-parental crosses based on plot means for various traits, which was 84% for plant height, 94% for stalk diameter, 93% for stalk weight, and 91% for sucrose content. Kang et al (1987) mentioned that estimates of genetic and genotype X environment are needed to help optimize resource allocation across locations or years. Chang (1996) estimated 0.955, 0.9·14 and 0.965 broad sense heritability for Brix, purity and sugar content, respectively. El-Taib et al (2005) evaluated some selected of sugar cane genotypes of diverse origin. They found significant and highly significant differences between environment and genotype X environment interaction for stalk weight, number of millable cane (l000/per fed), net cane yield (t/fed), theoretical sugar recovery %, and sugar yield (t/fed). Ghura (2005) found that the broad sense heritability ranged from 90% for stalk diameter and sucrose percentage to 78 % for purity %. The results revealed that the broad sense heritability shown to be high. She mentioned that genetic variance ranged fro. 0.209 for stalk diameter to 934.51 for stalk length. The genotypic coefficient of variability (GCV %) for the seven studied character ranged from 9.27% calculated for total soluble solids percent (Brix) to 32.7% for stalk weight. The phenotypic coefficient of variability (PCV %) ranged from 10.02% to 35.14% for total soluble solids percent (Brix) and stalk weight; respectively. (G.T. 54-9, G.84-47, G.74-96, G.98-28 and G.98-24) were employed for estimating the broad sense heritability, genetic, environmental and phenotypic variances for yield, yield component and some quality characteristics. Planting date took place in the first week of March, in both seasons. Each genotype sown in plots containing six ridges, one meter in width and seven meters in length. The distance between cuttings was 30cm. Each cutting contained two buds. The plot area was 42.0 m 2 (6.0 m x 7.0 m). Harvest took place thirteen months after planting. Thirty plants taken randomly from each plot to study the following characters: Number of millable canes/m 2 , Millable cane height (cm), Millable cane diameter (cm), Brix percentage, Sucrose percentage, Sugar recovery percentage, Cane yield (ton/fed) and Sugar yield (ton/fed). Split-plot design in three replications used. All other agricultural practices needed for growing sugar cane crop applied as recommended.
MATERIALS AND METHODS

Recorded data:
The following characteristics were estimated at harvest in samples, each of twenty millable canes represent the following measurements: 1. Number of millable canes/m 2 .
2. Millable cane height (cm) measured from soil surface up to the top visible dewlap. 3. Millable cane diameter (cm) measured at the middle part of stalks. 4. Total soluble solids (TSS %) or Brix percentage in cane juice was measured using Hand Refractometer. 5. Sucrose percentage in cane juice was determined using "Saccharemeter" according to A.O.A.C. (1995) . 6. Sugar recovery percentage calculated according to the following equation as described by Yadav and Sharma (1980) . Sugar recovery % = [sucrose % -0.4 (brix % -sucrose %)] x 0.73. 7. Cane yield (ton/fed) calculated based on plot area. 8. Sugar yield (ton/fed) estimated as follows: Sugar yield (ton/fed)= cane yield (ton/fed) x sugar recovery %.
Statistical analysis
The collected data statistically analyzed according to the method of Snedecor and Cochran (1981) . Least significant difference test (LSD) at 5% level of significance used to compare means.
The form of the variance analysis and the mean square expectations from which estimates of variance components obtained presented in Table ( 1). Separate estimates of the components of variation in each mean square expectation calculated to evaluate the magnitude of the different effects.
Variance components and the expected composition of the mean squares determined according to Miller et al (1959) ,
The phenotypic variance estimated by the following formula as outlined by Miller et al 1959 and Comstock and Moll 1963. -Heritability in broad sense h b 2 = (δ 2 g / δ 2 ph) x 100 -Genotypic coefficient of variation % (GCV %) = ( / X) x 100 -Phenotypic coefficient of variation % (PCV %) = ( / X) x 100 Where g is number of genotypes, y = number of years, δ 2 e = error variance;  2 g,  2 gy are the variance attributed to genotypes, genotypes x years, respectively.
RESULTS AND DISCUSSIONS
Five sugarcane genotypes (G.T. 54-9, G.84-47, G.74-96, G.98-28 and G.98-24) were used for estimating the broad sense heritability, genetic, environmental and phenotypic variances for yield, yield component and some quality characteristics. Split-plot design in three replications used. All other agricultural practices needed for growing sugar cane crop applied as recommended. Thirty plants taken randomly from each plot to study the following characters: Number of millable canes/m 2 , Millable cane height (cm), Millable cane diameter (cm), Brix percentage, Sucrose percentage, Sugar recovery percentage, Cane yield (ton/fed) and Sugar yield (ton/fed).
Data in Table 1 Pandey and Shukla (2001) and Ismail and El-Sogheir (2008) they reported that sugar cane genotype G.85-37 surpassed G.T.54-9 genotype in respect to cane and sugar yield.
Genetic estimates
The sugarcane genotypes under investigation are commercial and promising genotypes that have desired characters. Because of their good characteristics, they would chosen to be as start for breeding programs for developing promised sugar cane genotypes for Egypt and other similar countries, so some of genetic parameters were estimated.
Mean of the eight characters under investigation in five sugarcane genotypes average of two seasons tabulated in Table 2 . Variance components, genotypic, coefficient of variations and broad sense heritability of the studied characters for five genotypes of sugar cane are tabulated in Table 3 and analysis of variance are tabulated in Table 4 and As shown from this table the variance due to the interaction of genotype X year for millable cane highest was 10.711. It was about eighteen times of their corresponding environmental variances of millable cane highest (0.609). A similar results were noted for number of millable (1.025) giving about ten times of their corresponding environmental variance (0.104) also for millable cane diameter (0.017) and brix % (0.214) which giving about six times of their corresponding environmental variance (0.003 and 0.032). This demonstrated the relative contribution of each variance in influencing the phenotype variance (125.45, 6.60, 0.22 and 3.59) of the four characters respectively.
Estimation of broad sense heritability for each cane yield and millable cane diameter (91.1%) was the largest one among all characters studied, followed by brix % (86.6%). sugar recovery % (82%), cane yield (81.9%), sugar yield (81.3%) and sucrose % (81.1). This is due to the high genetic variance obtained for these six characters (0.2, 3.11, 1.72, 33.40, 1.52 and 3.01) respectively. This result suggests that genetic variance was the largest source of total variation for millable cane diameter, brix %, sugar recovery %, cane yield, sugar yield and sucrose %. On the other hand, the variance due to the interaction was proven to be much higher than that of the environmental variances for the six characters respectively. This conclusion suggests that the interaction variances were secondary to the genetic variances in determining the total variability for the previous studied characters (0.220, 3.748, 2.094, 37.107, 1.918 and 3.441) respectively.
The results obtained from estimating of the broad sense heritability for the various traits of sugar cane are in agreement with those obtained by Allam et al (1974) , Hogarth (1977) , Hoganth and Heing (1981) , Singh and Singh (1981) , Kang et al (1983) , Younan (1997) , EITaib et al (2005) and Ghura (2005) .
The efficiency of breeding program for improvement of growth, yield and quality properties depends on the extent of genetic variability present in genotypes and the heritability of the concerned characters. The results in Table 3 show variance components, heritability estimate, genotypic and phenotypic coefficients of variability.
The results indicted that phenotypic coefficient of variation (PCV %) was in harmony with genotypic coefficient of variation (GVC %) for all studied traits except the number of millable cane, and sugar yield. The data indicated the heritability for number of millable canes and sugar yield were 59.4 and 81.3 % respectively. High genetic coefficients of variation in addition to high heritability reflect the importance for heritable components. The genotypic coefficient of variation (GCV %) values were 16.49 and 28.67 % for the 2 characters, respectively. As for phenotypic coefficient of variation (PCV %) values were 21.39 and 30.8 % for number of millable cane and sugar yield respectively. Burton (1952) suggested that a genetic coefficient of variation together with heritability would give the best indication of the genetic advance to be expected from selection. This study suggest that the improvement of sugarcane genotypes will have genetic progress in number of millable canes, cane yield and sugar yield than the other studied characters which possessed low genetic variability.
